In situ hybridization of high density lipoprotein (scavenger, type 1) receptor messenger ribonucleic acid (mRNA) during folliculogenesis and luteinization: evidence for mRNA expression and induction by human chorionic gonadotropin specifically in cell types that use cholesterol for steroidogenesis.
The present studies were undertaken to examine the expression of the high density lipoprotein (HDL) receptor, SR-B1 messenger RNA (mRNA) in ovarian cell types during folliculogenesis and luteinization using in situ hybridization histochemistry and to examine its hormonal regulation using Northern blots. For the in situ study for HDL receptor mRNA localization, 21-day-old rats were treated with 50 IU PMSG, and ovaries were collected 0, 24, and 56 h postinjection. At 56 h, animals were treated with a single dose of hCG, and ovaries were subsequently collected at 6-, 12-, 24-, and 72-h and 5-day intervals. In addition, on day 4 of pseudopregnancy, a second dose of 50 IU hCG or saline was administered, and ovaries were collected at 12, 24, and 48 h to determine the induction of the expression of HDL receptor mRNA. The results of in situ hybridization histochemistry showed that in the immature ovary, HDL receptor mRNA is associated with theca interna and interstitial cells (stroma). The mRNA expression in these cell types increased with PMSG treatment, but no signal was detected in the granulosa cells. Northern blot analysis also showed a marked increase in mRNA content in thecal and interstitial cells during follicular development. During luteinization, the intensity of the signal began to appear in the luteinized granulosa cells. With the completion of luteinization, the signal in the corpus luteum tissue became more intense. Further treatment with hCG increased the HDL receptor mRNA content compared with that in the saline-treated control. These results demonstrate that the cholesterol-using cell types of the ovary, namely the interstitial cells, thecal cells, and fully luteinized granulosa cells are endowed with the HDL receptor mRNA, which provides credence to the functional significance of the role of HDL receptor SR-B1 in cholesterol transport and ovarian steroidogenesis.